Differential effects of FXR or TGR5 activation in cholangiocarcinoma progression.
Cholangiocarcinoma (CCA) is an aggressive tumor type affecting cholangiocytes. CCAs frequently arise under certain cholestatic liver conditions. Intrahepatic accumulation of bile acids may facilitate cocarcinogenic effects by triggering an inflammatory response and cholangiocyte proliferation. Here, the role of bile acid receptors FXR and TGR5 in CCA progression was evaluated. FXR and TGR5 expression was determined in human CCA tissues and cell lines. An orthotopic model of CCA was established in immunodeficient mice and tumor volume was monitored by magnetic resonance imaging under chronic administration of the specific FXR or TGR5 agonists, obeticholic acid (OCA) or INT-777 (0,03% in chow; Intercept Pharmaceuticals), respectively. Functional effects of FXR or TGR5 activation were evaluated on CCA cells in vitro. FXR was downregulated whereas TGR5 was upregulated in human CCA tissues compared to surrounding normal liver tissue. FXR expression correlated with tumor differentiation and TGR5 correlated with perineural invasion. TGR5 expression was higher in perihilar than in intrahepatic CCAs. In vitro, FXR was downregulated and TGR5 was upregulated in human CCA cells compared to normal human cholangiocytes. OCA halted CCA growth in vivo, whereas INT-777 showed no effect. In vitro, OCA inhibited CCA cell proliferation and migration which was associated with decreased mitochondrial energy metabolism. INT-777, by contrast, stimulated CCA cell proliferation and migration, linked to increased mitochondrial energy metabolism. Activation of FXR inhibits, whereas TGR5 activation may promote, CCA progression by regulating proliferation, migration and mitochondrial energy metabolism. Modulation of FXR or TGR5 activities may represent potential therapeutic strategies for CCA.